Primary structure of human deoxycytidylate deaminase and overexpression of its functional protein in Escherichia coli.
The cDNA encoding human dCMP deaminase was isolated from a lambda ZAPII expression library using an antibody generated against highly purified HeLa cell dCMP deaminase. The cloned cDNA consists of 1856 base pairs and encodes a protein of 178 amino acids with a calculated molecular mass of 19,985 daltons. The sequence of several cyanogen bromide-cleaved peptides derived from HeLa cell dCMP deaminase are all contained within the deduced amino acid sequence. A zinc binding region is present in the enzyme, similar to that reported for cytidine deaminase (Yang, E. C., Carlow, D., Wolfenden, R., and Short, S. A. (1992) Biochemistry 31, 4168-4174). Northern blot analysis revealed a predominant messenger RNA species of 1.9 kilobases. Expression of the active protein to about 10% of Escherichia coli's total protein was achieved by subcloning the open reading frame into a high expression system using the polymerase chain reaction. Polyacrylamide gel electrophoresis revealed a prominent protein band which comigrated with affinity purified HeLa dCMP deaminase, while Western blot analysis yielded an immunoreactive band which comigrated with the single immunoreactive affinity column purified dCMP deaminase band. The enzyme which possesses a kcat of 1.02 x 10(3) s-1 was purified to homogeneity in over 60% yield. The overexpression of dCMP deaminase should permit more exacting studies on the regulation of this important allosteric enzyme which provides substrate for DNA synthesis.